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ABSTRACT OF THESIS

INCREASING SELF-INITIATED QUESTION ASKING WITH ADULTS WITH
AUTISM USING PIVOTAL RESPONSE TRAINING STRATEGIES AND
CONSTANT TIME DELAY
The purpose of this study was to implement pivotal response training (PRT)
strategies paired with constant time delay (CTD) to teach an individual with autism
spectrum disorder (ASD) and intellectual disability (ID) to self-initiate through question
asking. A multiple probe across behaviors design was used to evaluate effectiveness of
implementation. Results show that this naturalistic intervention is effective for some
questions, while other questions need to be taught in more contrived scenarios.

Keywords: Pivotal response training, constant time delay, self-initiations, autism
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Chapter 1: Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disability that impacts the
ability to use language in a social manner (Koegel, Park, & Koegel, 2014). Autism spectrum
disorder is considered a pervasive disability, in that it impacts the individual across his or her
lifespan (Piven & Rabins, 2011). Individuals with ASD can be reliably diagnosed as early as
2-years-old (Suma, Adamson, Bakeman, Robins, & Abrams, 2016). In some cases,
individuals will require support across the lifespan; starting with early intervention after
diagnosis, all the way to vocational training, supported employment, and structured and
unstructured social activities for adults with ASD. Support, however, become increasingly
difficult to administer after the student ages out of secondary education by age 21-years-old,
and no longer receives access to a free and appropriate public education (FAPE; IDEA,
2004). Transition plans are federally mandated to be developed by the time a student turns 16
years of age and target the student’s specific strengths, weaknesses, and interests (IDEA,
2004). This plan is created by the student’s individualized education program (IEP) team,
with input from vocational supports if available. The individual is then transitioned out of
public school and begins post-secondary adulthood. There is no mandate requiring agencies
to administer services to adults that have transitioned out of secondary education. There are
some services for adults, but they often are underfunded and require participants to be put on
a long waiting list to even qualify (Taylor & Mailick, 2014). Although most transition plans
include vocational goals to help the student gain the skills needed to gain employment, over
half of adults with ASD are unemployed (Turcotte, Mathew, Shea, Brusilovskiy, &
Nonnemacher, 2016). IDEA requires that transition outcome goals address education and
training, employment, and independent living if necessary; however, Hendricks and Wehman
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(2009) stated that a possible reason for lack of employment in adults with ASD is poor
interpersonal skills, a domain not addressed in the IEP transition plan.
Regarding interpersonal skills, two deficit areas for adults with ASD are sociocommunicative and reciprocal social interactions (Seltzer, Shattuck, Abbeduto & Greenberg,
2004). Socio-communicative skills consists of receptive and expressive language, including
phonology, morpho-syntax, and vocabulary, and nonverbal communication (e.g., eye gaze,
gesturing). Socio-communicative skills also encompasses pragmatic abilities which is the
appropriate use of language as it relates to social activities (e.g., turn taking in conversation
and politeness; American Speech-language Hearing Association, 2014). Reciprocal social
interactions consist of behaviors necessary to regulate social interactions, make friends, or
share enjoyment of interests with others. Individuals with ASD can lack in these
communication and social skills. There is a general shortage of research regarding adults
with ASD and social skills, though some studies have targeted these interpersonal skills
through various social skills interventions.
Koegel, Ashbaugh, Koegel, Deter, and Regester (2013) implemented social skills
training at structured events for three college students diagnosed with Asperger’s Syndrome.
All three participants were taught to select events from a weekly planner and find a peer
mentor to attend the events with them. The data indicated an increase in socialization as
measured by the number of social activities that each participant attended, and level of
performance maintained once the intervention was systematically faded. Each participant
indicated that they were able to find work after undergoing training and expressed
satisfaction with the outcome of the study. This is one example of a study effectively
addressing socialization needs of adults with ASD
2

Another study researched empathetic communication skills in adults with ASD.
Koegel, Ashbaugh, Navab, and Koegel (2016) stated that empathy was an important
interpersonal skill for developing positive relationships with other individuals. In this study,
three male participants enrolled in post-secondary education attended weekly training
sessions in which they were coached on empathetic listening and questioning using a visual
representation of a targeted empathy intervention and by watching a video of the previous
week’s interaction. The participants’ ages ranged from 18 to 25 years. Autism quotient was
also reported ranging 22-43. Scores ranging from 0-25 were reported as an individual having
little to no autistic traits while 33-50 indicated significant autistic traits. The individual with
the lowest autism quotient was also the only individual enrolled in a community college. The
data indicated that all participants increased percentages of both empathetic listening and
questioning. Data also were collected to measure the participants’ confidence in
communication by asking them to complete a 7-point Likert scale. All individuals reported
an increase in confidence in peer interactions and empathy that maintained 2 years after the
study ended. This is another example of effective research regarding communication and
social needs of adults with ASD.
Although Koegel et al. (2013) and Koegel et al. (2016) addressed communication and
social needs (e.g., socialization and empathy) of adults with ASD, their research included
adults whom met eligibility requirements for enrollment in post-secondary education
programs, such as 4-year universities or community colleges. Participants with the cognitive
and social abilities to attend typical post-secondary education programs only represent a
fraction of adults with ASD. Taylor and Seltzer (2011) analyzed the activity of 66 adults with
ASD that recently transitioned out of public school secondary education. Only 9 (13.8%)
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pursued any type of post-secondary education, suggesting that many individuals with ASD
do not attend college. The Kentucky Post Outcomes Center (KYSPO) also reported that, in
Kentucky, only 23.8% of individuals with ASD attended higher learning after high school
with 8.1% of individuals receiving some other type of education in 2017. A majority of
individuals did not receive any futher type of education after secondary education (68.1%).
The KYSPO also reported that 70% of all individuals, with and without higher education,
were not employed. Therefore, individuals with ASD who do not attend post-secondary
programs need social skills trainings in their homes or community settings; yet there is little
research regarding adults with ASD learning social skills in these environments. However,
there is research to support social skills training in home environments with young children
with ASD. Specifically, researchers have taught children with ASD to initiate asking
questions, a key component of language pragmatics that are often lacking in this population
(Baron-Cohen, 1988; Kim, Paul, Tager-Flusberg, & Lord, 2014).
Taylor and Harris (1995) were some of the first researchers who attempted to teach
young learners self-initiated question asking in a school setting with novel stimuli. The study
used discrete trial training paired with progressive time delay to teach the three participants
how to ask What’s that? when presented with a picture of an unknown stimulus. The study
resulted in an increase in question asking of all three participants in all three experimental
conditions. The study taught students the pivotal skill of self-initiations, but indicated that
generalization outside of a school setting or with materials natural to the environment needed
to be assessed.
Expanding on the previous work, Koegel, Camarata, Valdez-Menchaca, and Koegel
(1998) sought to increase generalization of question asking through intrinsic motivation such
4

as following the child’s lead or interest by providing natural reinforcement for asking
questions. Koegel et al. (1998) used highly preferred items as reinforcement for question
asking during a 30 min play session in a clinical setting. Initially, a clinician put a highly
preferred item in an opaque bag and verbally prompted the child to say What’s that? and then
provided the item contingent on student response. Koegel et al. (1998) thinned reinforcement
to natural stimuli and conducted generalization sessions in the home without the use of the
opaque bag. Results of the study concluded that the young children with ASD acquired the
question asking skills and generalized to a different setting with different items and different
people. This study consisted of methods to target the pivotal skill of self-initiation that was
later coined as part of Pivotal Response Training.
Pivotal Response Training (PRT) is a naturalistic intervention that embeds learning
principles such as motivation and self-initiation to increase a single skill or goal for learners
with ASD (Wong et al., 2014). PRT could be used to teach various social skills such as
initiating conversations (e.g., Koegel, Koegel, Green-Hopkins, & Barnes, 2010; Koegel,
Bradshaw, Ashbaugh, and Koegel, 2014) or self-management (e.g., Koegel et al., 2013;
Koegel, Park et al., 2014; Koegel et al., 2016). This training revolves around the teaching of
pivotal skills in which improvement in a single behavior can produce increases in many other
behaviors (Koegel, Koegel, & Carter, 1999); as opposed to targeting a single discrete or
narrow skill (e.g., expressively labeling pictures on index cards). The data from Koegel et al.
(1998) demonstrated that using natural reinforcers directly related to the tasks resulted in an
increase in responding. Multiple studies have used natural reinforcers to teach questions
asking instead of artificial reinforcers that were unrelated to the task and natural
environment.
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Another study expanded on asking what questions by teaching preschoolers to ask
where questions (Koegel et al, 2010). Items were hidden and participants were verbally
prompted to ask Where is it? questions. The study reported similar results as the initial study
(Koegel et. al, 1998), in that the students learned and generalized the question asking skill to
different settings and people. Koegel, Bradshaw et al. (2014) expanded on the previous
studies by adding who and what happened questions. Participants were three-year old
children with ASD. The researchers assessed what and where questions using the same
procedures as in the previous studies (Koegel et al., 2010). The who questions were taught
using preferred characters during a play setting. What happened questions were assessed by
the researcher intentionally stopping an activity and verbally prompted the child to ask, what
happened?. The study taught all the questions targeted in previous studies (e.g., what, where,
who, what happened) using PRT strategies, specifically child-led activities, natural
reinforcers, self-initiations, and a time delay procedure. The researchers did not elaborate on
the specific time delay procedures and data were not reported during these sessions. Also,
researchers did not mention procedures to systematically increase the time delay, leading the
reader to assume that they might have used a constant time delay (CTD) procedure. CTD is a
response prompting procedure used to systematically teach skills by providing initial trials in
which the discrimutive stimulus and controlling prompt are presented simultaneously. The
prompt is then faded in all subsequent trials by inserting an amount of time (i.e., a few
seconds) between the discrimutive stimulus and controlling prompt (Wolery, Ault, & Doyle,
1992). CTD has a strong literature base supporting its effectiveness, and has been used to
teach both chained tasks (Dogoe & Banda, 2009; Schuster, Morse, Ault, Doyle, Crawford, &
Wolery, 1998) and discrete skills (Wolery et al., 1992) to learners of all ages and with
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various disabilities. Specific to social skills instruction, CTD has also been used to teach
students with severe disabilities to initiate and request items (Kratzer, Spooner, Test, &
Koorland, 1993). Following a hypothesized CTD procedure, Koegel et al. (2014)
demonstrated an increased level of targeted and untargeted question asking by preschoolers
with ASD.
Similarly to ASD, individuals with intellectual disabilities (ID) are likely to have
impairments in socio-communicative behaviors (Hicks, Bethune, Wood, Cooke, & Mims,
2011). Additionally, individuals with are more likely to be diagnosed with ASD if there are
co-morbid “features” present (Gillberg & Fernell, 2014, p. 3274). Therefore, researchers are
more likely to encounter individuals with co-morbid disabilities like ID. Cervantes and
Matson (2015) report that approximately 40% of individuals with individuals with ID are
also diagnosed with ASD and that co-morbid ASD and ID are associated with increased
social and communication deficits (p. 3961). The effects of PRT strategies need to be further
evaluated for an individual with both ASD and ID.
Although PRT is an evidence-based intervention for ASD, the PRT literature is
limited to young children and early adolescents (up to 14 years of age; Wong et al., 2014).
Currently, there are no known studies researching the effects of PRT strategies on selfinitiating questions with adults with ASD. The purpose of this study is to extend the literature
on PRT by implementing the intervention with adults with ASD, by extending the work
outlined by Koegel et al. (2014) using more specific CTD procedures.
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Chapter 2: Research Question
The following research questions will be addressed in this study: Is there a functional
relation between the implementation of PRT strategies paired with CTD and increases in the
number of self-initiated questions asked by an adult (22 years of age or older) with ASD and
ID in home settings? And if the participant acquires the question-asking skill, will this
behavior generalize across novel persons and items?

8

Chapter 3: Method
Participants
One participant was recruited for the study using the following requirements: (a)
previously diagnosed with ASD diagnosis from an outside agency; (b) no hearing or visual
impairments; (c) at least 50 functional, spontaneous, and intelligible words; (d) ability to
identify receptive and expressive prepositional statements; (e) could imitate a vocal model;
(f) had a legal guardian and, (g) no object-label correspondence (Koegel, Shirotova, &
Koegel, 2009), and (h) was at least 22 years of age. A minimum of 50 functional,
spontaneous, and intelligible words aligned with the Koegel et al. (2014). Any individual was
excluded from the study if they meet any of the following criteria: The subject had less than
50 functional words or the subject already exhibited a form of self-initiated question asking
to request information about the current environment. Both inclusion and exclusion criteria
were assessed through direct observation by the researcher, in conjunction with reports from
caregivers and staff.
At the time of the study, Morty was a 25-year-old male diagnosed with ASD, severity
3, and ID by an outside agency, based on DSM-5 criteria. According to the Kaufman Brief
Intelligence Test (KBIT-2; Kaufman & Kaufman, 2004), Morty scored an IQ composite of
40. He also scored an adaptive behavior composite score of 27 on the Vineland Adaptive
Behavior Scales (VABS, Sparrow, Cicchetti, & Balla, 2005), which falls in the low range
with severe deficits. A Childhood Autism Rating Scale (CARS2) was also conducted. He
scored a 49.5, indicating severe symptoms of ASD (Schopler, Van Bourgondien, Wellman,
& Love, 2010). He was vocally imitative and self-initiated social interactions through
gestures (i.e., pointing and leading by hand). He lived at home with his parents and younger
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sibling and was employed at a medical establishment, scanning and filing documents. A
community service provider accompanies him to work and supports him throughout his shift.
His main interests related to the current study were Disney/Disney-Pixar movies, country
music/80’s pop, and completing household routines/chores (e.g., taking the trash out).
The primary researcher was a male, graduate-level student in applied behavior
analysis (ABA). Individuals assessing inter-observer agreement and procedural reliability
were female, graduate-level students in ABA.
Participant screening
After contacting the family, the primary researcher scheduled an interview with
guardians to discuss Morty’s current self-initiated question asking ability. The guardians
were also interviewed regarding the 50 functional, spontaneous, intelligible words (Koegel et
al., 2014). After the interview, the primary researcher observed Morty interacting with his
family and caregivers at his home. The 50 functional words were then assessed through
direct observation of the participant. The primary researcher then screened the participant’s
ability to identify receptive and expressive prepositional statements by asking him to point to
locations (e.g. point to under the bed, point to beside the door). The therapist asked Morty to
point to various locations and allowed approximately 30 s for Morty to initiate and complete
the action. Therapist reinforced an attempt with general attention (e.g., “Good job”, “Thanks,
man”). No responses resulted in the therapist saying a confirmation (e.g., “Ok”) and ending
the trial.
Setting and Arrangement
The study was conducted in Morty’s personal residence, which was his home that he
shared with his mother, father, and younger sibling. The arrangement of the participant’s
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residence and personnel (e.g., caregivers) varied depending of the day of the week and time
of session. Other individuals (e.g., parents, siblings, service providers) were in the home
during sessions, but they did not participate in the study. Sessions took place during typical
activities/routines. The activity determined how the researcher arranged the environment to
set up an environmental manipulation (here on referred to as ‘opportunity’) for question
asking. These opportunities were always conducted directly in front of the subject, meaning
that Morty was not expected to ask a question about an opportunity that was out of sight. He
did not, however, see the researcher arrange the environment prior to an opportunity. The
researcher identified multiple activities that the participant already engaged in in his typical
setting. The use of typical settings embedded generalization into the study by providing the
participant with the most natural opportunities to respond.
Materials
The researcher used an opaque bag/container to obstruct items from view to set up the
opportunity for the participant to ask What is it? questions. Who is it? questions were
screened by showing Morty movie characters, unknown singers/bands, and other unknown
individuals and asking him to label them. Characters/individuals that Morty labeled correctly
were excluded from the study due to the need to use unfamiliar individuals for Who is it?
questions.
Dependent Variable and Data Collection
The primary dependent variable in this study was the number of targeted self-initiated
questions asked by a participant (i.e., unprompted correct responding). Targeted self-initiated
questions may be for purposes of requesting information on the identity of a person or
character or an object that is partially out of sight, and accessing or determining the location
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of preferred items. The targeted questions for this study included the participant asking (a)
What is it?, (b) Where is it?, and (c) Who is it?. Additionally, the number of spontaneous
questions asked were measured across behaviors, unlike the original study (Koegel,
Bradshaw et al., 2014). Spontaneous questions were defined as any question sentence starting
with what, who, where, why, when, can, or how that was not specifically targeted in the trial
or session.
Target questions were scored as one of four responses during probe and as one of five
possible responses during intervention (see Table 1). The researcher only scored one
response with the first behavior observed being the response recorded (e.g., during probe,
reaching towards bag then asking wrong would be scored as I; Asking wrong question then
reaching would be scored as UPE). A UPC was defined as the participant asking the targeted
question within 5 s of an opportunity. A I was defined as the individual reaching towards
item/container, two or three-point gaze (e.g., looking at item, then researcher, then back to
item), pointing to where item was typically located, or actively searching for item (e.g.,
looking in two or more different locations for item). During delay trials, responses were
scored as a PC if the participant asked the question following the controlling prompt within 5
s. If the subject asked the wrong question, labeled the item, or said untargeted statement
within the first 5 s of the environmental arrangement, participant response was scored as a
UPE. If the participant asked the wrong question or said untargeted statement after the
controlling prompt was delivered, the researcher scored the trial as a PE. If the participant did
not engage any response after the presentation of the opportunity (probe) or controlling
prompt (instructional), the researcher scored as a NR. Untargeted questions were recorded by
occurrence per session. The data sheets for probe and instructional sessions (see Appendices
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A & B) provided a section for the researcher to circle the score for each opportunity. The
primary data collector only collected data on participant responding (i.e., the grey columns).
UPC’s were graphed during the probe condition, while both UPC and PC were graphed
during instructional conditions to demonstrate the transfer of stimulus control. Mastery
criteria was defined as a 50% increase from baseline performance across three consecutive
sessions during 5 s instructional sessions.
Table 1.
Possible response for probe and intervention

Correct

Probe

Intervention

Unprompted Correct (UPC)

Unprompted Correct (UPC)
Prompted Correct (PC)

Incorrect

Unprompted Error (UPE)

Unprompted Error (UPE)

No Response (NR)

Prompted Error (PE)
No response (NR)

Other

Initiation

Experimental Design
A multiple probe (conditions) design across behaviors was used to assess a functional
relation between the implementation of PRT strategies plus CTD and question asking (Gast,
Lloyd, & Ledford, 2014). The self-initiation question asking behavior was non-reversible,
making the multiple probe design applicable. This also controlled for certain threats to
internal validity (e.g., testing, history, and maturation) through the systematic time-lag
introduction of the independent variable, PRT strategies and CTD, to at least three different
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behaviors at three different points in times. The probe design also controlled for inhibitive
testing effects because it did not require the participants to ask a question that they have not
been taught yet every time an instructional session is implemented. This design was also
chosen due to ease of implementation. Fidelity data were collected to identify procedural
infidelity. Attached is the graph for the singular participant (see Figure 1). Experimental
control was demonstrated by having stable pre-intervention data for each tier prior to
implementation of the independent variable.
General Procedures
Both probe and instruction took place during naturally occurring activities and used
stimuli and reinforcers that were readily available or easily accessed in the environment and
socially appropriate. Tables 1, 2, and 3 outline the routines in which sessions were conducted
and includes one example stimuli used for that specific question and routine. Each question
was associated with an environmental arrangement strategy (see section below).
Opportunities to ask a target question were at least 1 min apart. There were multiple sessions
conducted in the same day with at least 30 min between sessions. The participant advanced to
the next tier when criteria to move on was reached (i.e. 50% increase from baseline
performance across three consecutive sessions).
Prior to presenting an opportunity to ask a question, the researcher provided an
attending cue (e.g., “Hey, Morty”). After the participant’s attention was gained (i.e., eyes
oriented towards the researcher), the researcher presented an opportunity. If the participant
did ask the question, the researcher provided the item with a description and behaviorspecific praise.
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When presented with an opportunity, in an instructional condition the participant’s
target question asking was instructed using the CTD procedure. The subject asking, What is
it? when presented with an item inside an opaque bag was an example. A nonexample was
the participant attempting to label a character instead of asking who it is (e.g., “That’s Darth
Vader”). During both conditions, Morty followed a textual schedule that had embedded
breaks. “Break” was the language used in the schedule.
Table 2.
Home environmental arrangements of Where is it? question within routines. The italics are
stimuli used in each routine.

Where is it?

Routine 1

Routine 2

Routine 3

Routine 4

Break

Morning

Food/Drink

Chores

Computer

Routine

(Breakfast/Lunch) Trash Can

Mouse

Toothbrush Peanut Butter

Dog Scoop

Keyboard

Deodorant

Straws

Blankets

Headphones

Hairbrush

Cheese Crackers

Swim Trucks

DVD Player

Flossers

Cups

(Getting Ready for

iPad

Socks

Spoons

Swimming)

Band-Aids

Clean/Dirty Lego

Shirt

(Dishwasher)

Sweat

Dirty Clothes

Pants

Basket
Swim Bag
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Table 3.
Home environmental arrangements of What is it? question within routines. The italics are
stimuli used in each routine.

What is it?

Routine 1

Routine 2

Routine 3

Routine 4

Break

Morning

Food

Chores

Phone

Routine

(Breakfast/Lunch) Phone

Disney

Tentacle

Cinnamon Roll

Figure

Ball

Candy

Phone

Cheese Crackers

Fidget

Drink
Cookie
Fries
Peanut Butter

Table 4.
Home environmental arrangements of Who is it? question within routines. The italics are
stimuli used in each routine.

Who is it?

Routine 1

Routine 2

Routine 3

Break

Morning

Chores

Routine

Conway Twitty
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Simba

Rick

Dolly Parton

(Broadway)

Springfield

Wicked Witch of

Book

Alex

the West (Wicked)

Kane Brown

Williams

Jermaine Stewart

Luke Combs

Blondie

Sting
Environmental arrangements
Where is it? The researcher removed an item needed to complete a task prior to
starting the task. The researcher then provided various task directions (e.g., “Go get the”,
“You need a”, “You’re missing that”) to indicate that the participant could ask the question.
The researcher hid the object within the room prior to the attending prompt and asked the
participant to retrieve it. An example was asking the participant to retrieve an iPad, when the
participant did not know it was located in a basket within the room. A non-example was the
researcher asking the participant to retrieve an item that was in an entirely different physical
location (e.g., different building).
What is it? The researcher presented a preferred item, as reported by caregivers or
staff, in an opaque bag/box to the participant and waited 5 s. The researcher varied the type
of container (e.g., wicker basket, shopping bag, takeout box, jewelry box) used during both
probe and instructional sessions, and the participant did not observe the researcher placing
the preferred item in the container. What is it? was the only question that was assessed using
an opaque bag. An example included putting a preferred item in a bag and presenting the bag
to the participant. A non-example was presenting a novel item to the participant without the
bag.
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Who is it? The researcher presented a novel character in the form of a video, book, or
photo or a novel person to the participant and waited 5 s. Who is it? was assessed by
presenting an unknown character/person that has similar features or characteristics to known
preferred characters. An example was showing the participant that likes Disney-Pixar an
unknown animated character. A non-example was presenting a person or character that was
not associated with a hypothesized reinforcing video.
Probe sessions. Probe sessions were conducted by the researcher in typical settings
and during typical activities/routines following general procedures. Each probe provided nine
opportunities to respond, allowing three opportunities for each of the three target questions.
The order of the presented opportunities was randomized in advance of each session. The
session ended once the nine opportunities were presented (see Appendix A). The researcher
used a set delay, 5 s, without response prompting to assess each participant’s current selfinitiated question asking. During probe sessions, any initiation accessed the item, but the
researcher did not provide any attention when giving the item to the participant. Upon each I
or UPC, the participant was able to interact with the object for approximately 1 min. A UPE
resulted in the trial ending with the item/container being removed with no attention or the
item being given with no attention after 5 s (i.e., Where is it?). Due to the naturalistic nature
of the study, the researcher did not indicate when the session had started. Reinforcement for
question asking or initiation behaviors were delivered on a continuous schedule in the form
of access to the items presented in the opportunity. Probe data, after the introduction of the
independent variable, were collected after reaching mastery criterion for each tier. A sample
probe data sheet is in Appendix A.
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Instructional sessions. Instructional sessions took place in the same typical
environments as the probe sessions. A CTD procedure was implemented using 0 s delay
sessions followed by 5 s sessions. During 0 s delay sessions, the researcher presented an
opportunity and immediately provided the controlling prompt (i.e., “You can say <insert
question>”). Each correct response after the controlling prompt was scored as PC. The delay
was increased when the subject’s PC responding reached 100% for 3 consecutive sessions.
During 5 s delay sessions, the participant had an opportunity to initiate the question
independently (i.e., UPC). If the participant did not respond, the controlling prompt was
delivered after a 5 s delay. A UPE or PE resulted in the trial ending with the researcher
saying, “Wait if you don’t know” and the item/container being removed or the item being
given with no attention after 5 s (i.e., Where is it?). See Appendix B for a sample data sheets
of an intervention session. The condition would meet criteria to move on if the participant
scored 50% UPC above baseline for three consecutive sessions.
Generalization probes. Generalization probes were written to take place in the same
typical environments as the previous sessions, as well as the community. The community
corresponded to any environment outside of his residence (e.g., adult fitness class, work
place, park). The procedures were designed to look identical to probes sessions, apart from
the natural reinforcers used and personnel. Researcher planned to train caregivers (i.e.,
parents) to implement the procedures and instructed on which items/characters would be
acceptable to use for environmental arrangements. Generalization cannot be experimentally
analyzed due to generalization only being assessed after the study. The generalization probes
were written to assess caregivers’ fidelity of implementation.
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Modification 10/31/17
Instructional sessions for the second tier were paused after session 22 due to high
amount of UPE responding (n= 10; 62.5%). The researcher implemented a trial-by-trial wait
training procedure as indicated by Wolery et al. (1992). The delay was systematically
increased or decreased after each trial contingent on participant responding. The mastery
critiera was set at three consectutive trials of 5 s waiting for 2 consecutive days. Morty
reached waiting waiting mastery criteria in 35 trials.
Modification 11/7/17
Sessions were paused after the third probe condition due to the continuously
increasing amount of UPE responding (n=14; 51.8% of total trials). The researcher
implemented “model training” routine. This routine (e.g., reading books, playing basketball,
or playing a board game) was researcher mediated meaning that Morty’s behavior did not
influence the completion of the routine. The researcher set a timer and informed Morty that
the routine would be over when the alarm sounded (e.g., “it’s time to read books. When the
timers goes off we are done reading books”). Opportunities were embedded paired with an
indirect verbal (e.g., “There’s something cool in here) within these routines on a 0 s delay
with a model serving as the controlling prompt. Mastery criteria was set at 3 consecutive
sessions of 100% PC responding. The modified procedure was then introduced with a
progressive time delay procedure (PTD) instead of CTD. The PTD procedures were written
to be implemented as indicated by Wolery et. al (1992). Sessions were written to start at a 0 s
delay with the delay being systematically increased by 1 s contingent on Morty’s responding.
Delay was increased 1 s after 3 consectutive sessions of correct (i.e., UPC or PC) responding.
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Inter-observer Agreement and Procedural Fidelity
The primary researcher trained another individual to implement the intervention with
fidelity. The training included all the behaviors being assessed and the steps required to
properly implement the intervention. The trained individual then recorded reliability and
fidelity data for at least 20% of sessions for each condition for the participant. Reliability
data were calculated using point-by-point interobserver agreement in which agreements were
scored if both researchers recorded the same response following each opportunity. Reliability
was calculated by taking the number of agreements divided by the number of agreements
plus disagreements and multiplied by 100 (Gast, 2014). Fidelity was taken to ensure that the
researcher was implementing the procedures as written to ensure that the researcher
performed the multiple steps needed to successfully complete each opportunity (e.g., provide
attending prompt, waited time delay, reinforced UPC). Fidelity data was calculated by
dividing the number of researcher steps correctly completed per session over the total
number of researcher steps planned per session, then multiplied by 100 (Gast, 2014). The
procedural fidelity checklist was built into the data sheets used for probes and instructional
sessions and are indicated as white column on Appendices A and B.
Interobserver aggreement (IOA) and procedural fidelity (PF) were collected for at
least 33% of sessions per condition with at least two sessions per condition. IOA in the initial
probe ranged from 89% to 100%, with a mean of 94.5%. IOA in all other conditions was
100%. PF was 100% in all conditions collected. IOA and PF were not collected for the third
probe condition.
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Chapter 4: Results
Visual analysis was conducted to determine a functional relation between selfinitiated question asking and the introduction of PRT strategies paired with CTD during
routine activities (see Tables 2, 3, & 4). Figure 1 shows the graphed data for Morty’s UPC
and PC self-initiated question asking. Morty independetly asked questions for 0% of
opportunities during the initial probe sessions for all behaviors. After five sessions of stable
and zerocelerating responding, the primary researcher conducted 5 sessions of 0 s delay
trials, with 3 consecutive sessions of 100% PC for the first tier. After 0 s delay sessions, 5 s
delay sessions were introduced, allowing for Morty to ask self-initiated questions
unprompted or wait for the prompt if needed. Morty reached criteria to move to the next tier
in 8 instructional sessions (see Figure 1). There was no level change between the initial probe
and instructional conditions due to the nature of CTD and 0 s sessions (i.e., no opportunity
for independent responding). However, there was change of trend in an accelerating and
therapeutic manner after session 5 (see CTD 1 within Figure 1). This data represent on
demonstration of effect through the acquisisiton of the tier one question during intervention.
After mastery of the first tier, the researcher probed all tiers with What is it?
maintaining above mastery criteria with 100% non-overlapping data points between the intial
probe and second probe conditions. Both subsequent tiers remained zerocelerating with no
variability, demonstrating an absence of covariation between tiers. After three stable
zerocelerating trends, the researcher implemented the 0 s sessions for the second tier, What is
it?.
The researcher conducted 3 sessions of 0 s delay trials, with 3 consecutive sessions of
100% PC. After the 0 s delay sessions, 5 s delay sessions were introduces as previously
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written. There was an immediate accelerating trend in a therapeutic direction for 2 sessions,
however, there was also an increase in UPE from the probe condition prior (n=10 and n=6,
respectively). A wait training procedure was then introduced to control for the increase in
UPE responding.
After mastery of wait training, all tiers were then probed for 3 sessions. Morty’s
performance for Where is it? initially dropped below criteria, but increased above criteria
level during the next 2 sessions. What is it? returned to 0% UPC with stable zerocelerating
responding. The subsequent tier, Who is it?, remained zerocelerating. Morty’s UPE
continued to accelerate in a contratherapeutic trend (n=14). Due to these findings, the
researcher implemented model training during researcher mediated routines. Findings were
not confirmed by another researcher (i.e., IOA) and researcher fidelity was not assessed (i.e.
PF) due to time contraints.
After model training, the researcher implemented a PTD procedure with model
training. The researcher conducted 3 sessions with a 0 s delay, with 3 consecutive sessions
of 100% PC. After the 0 s delay trials, the researcher delayed the prompt by 1 s. After 3
conseuctive sessions of 100% correct responding (i.e., UPC or PC), the prompt was delayed
by 2 s. Morty reached criteria to move to the next tier in 7 instructional sessions (see Figure
1).
All tiers were probed after Morty reached criteria in the second tier. Morty’s
performance for Where is it?, again, initially dropped below criteria, but increased in above
critera level for one session. What is it? maintained above mastery level with 100% nonoverlapping data campared to the previous probe session. Who is it? remained at 0% UPC
responding.
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Morty did not ask any non-targeted questions, as defined. He did, however, ask for
the location of an item (i.e., Where is it?) spontaneously on three separate occasions. All of
the spontaneous questions occurred during the second probe of all tiers (Sessions, 14, 15, &
16). Anecdotally, Morty replaced “it” when asking What is it? with the item used during the
opportunity for most trials. Initiations were recorded and reported as a table (see Table 5).
Table 5.
Frequency of initiations per probe conditions. Initiations are separated by question.
Probe 1

Probe 2

Probe 3

Probe 4

Where is it? 2

0

0

0

What is it?

3

3

0

0

Who is it?

3

1

0

9

24

Figure 1. Percentage prompted and unprompted question asking graph for Morty. The
horizontal dotted line represents mastery criteria.
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Chapter 5: Discussion
The purpose of this study was to implement PRT in a systematic and technological
manner to teach an adult with autism and ID to self-initiate. The current PRT literature is
explained and conducted in a manner that inhibits clear replication. The studies specifically
targeting self-initiations were not completely technological due to the ommission of the type
of delay procedure used during intervention and mastery criteria (Koegel, Bradshaw et al.,
2014; Koegel et al., 2010). Additionally, the PRT liturature typically combines results of a
single case study and diagnostic pre-post data (e.g., VABS, Sparrow et al., 2005) to evaluate
the effects of a study. The procedures were written in a way that lead the reader to assume
that the researchers were using a time delay procedure, but were not explicitily clear. The
introduction of a CTD procedure further systematized this study (Wolery et al., 1992). CTD
has been successuly implemented to teach social skills (Kratzer, Spooner, Test, & Koorland,
1993), with the main difference being manding for tangibles as opposed to information about
a change in the environment (Koegel, Bradshaw et al., 2014). Pairing PRT with CTD further
systematized an already evidence-based intervention by introducing an intervention that has
been proven effective across multiple types of participants and behaviors.
This study is not only the first study to target this type of initiations in adults with
ASD using PRT and CTD, but also one of the first studies to use PRT on individuals with comorbid disabilities (i.e., ID). Walton and Ingersoll (2013) reviewed literature surrounding
social skills interventions for adolescents and adults with ASD and severe to profound ID and
found that naturalistic behavior interventions were “nearly absent” from the literature for
adults and adolescents with co-morbid disabilities (p. 612). Additionally, Ledford, King,
Harbin, and King (2016) evaluated the effects of antecedent social skills interventions for
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individuals with ASD. Only 22 of 409 (5.4%) of individuals were 14 years old or older with
4 participants (.99%) being over 18. Reseachers reported that studies were largely successful
for adolecents to adults (12 out of 13, 92%), but only 24% of total studies (n=98) reported
any type of ID.
This exclusion of individuals with ASD and ID is further evidenced by the inclusion
criteria and description of participants for several PRT studies, typically participants with
ASD and typical IQ’s (Koegel, Bradshaw, et al., 2014; Koegel et al., 2010; Koegel et al.,
2013). More specifically, the study conducted by Koegel, Bradshaw, and colleagues (2014),
in which the present study was based on, had an inclusion criterion of no co-morbid
disability. However, some PRT studies have included participants with co-morbid
disabilities, but these disabilities did not affect cognition (Koegel et al., 2013). This suggests
that PRT may only be effective for individuals with ASD with typical cognition (Koegel,
Bradshaw, et al., 2014). These findings further exemplify a need for systemization of PRT to
target a larger population of individuals in need of social skills training.
This study sought to combine two evidence-based practices through the systematic
instruction of three functionally similar, but independent self-inititated questions for one
individual with ASD and ID. The PRT procedures were modified from interventions
revolving around play to involving natural routines to account for age-appropriateness. This
proved difficult due to the lack of routines that Morty engaged in and the level of social
isolation that occurred with his current routines (e.g., watching videos on YouTube). The
study attempted to be as natural as possible, meaning that no routines were taught and the
researcher had to embedd oppurtunities into his daily routines.
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Prior to every session, the researcher had Morty create a schedule of routines he had
to complete during the session (see Tables 2, 3, & 3). The routines were then broken down
into several different behaviors (e.g., morning routine included brushing teeth and hair,
washing face, flossing, and getting dressed). An example schedule could be: Morning
routine, breakfast, break, chores, and another break. Opportunities were then embedded into
these routines with each routine time varying. Morty was also allowed to choose what he did
for his break to increase the natural aspect of this study. Typically, he would choose the
computer. Some opportunities were embedded in these breaks, but they served mostly to
allow for the researcher to set up more opportunities in other scheduled routines. This was
done in an effort to avoid contrived instruction where the participant was presented
opportunities on a more continuous schedule.
These routines did not prove difficult during the first tier, Where is it?, due to the
large amount of opportunities and ability to embedd in multiple routines. Also, opportunities
during this tier were required to complete the routine (e.g., missing toothbrush, computer
mouse, or socks), whereas the other two tiers, What is it? and Where is it?, did not. Morty
regularly manded for computer and was observed trying to look at or walk to it during other
household routines (e.g., morning routine). This led the researcher to hypothesize that
engaging in routines around the house (e.g., morning routine and chores) were reinforcing
only because they led to him being able to access the computer. Caregivers reported that
Morty was typically given a break after each task completed.
Initially, the UPE’s observed were hypothesized to be due a skill deficit (i.e., waiting
for a controlling prompt). Waiting was not assessed prior to the study due to reports from
caregivers and observation by the primary researcher. Upon forming this hypothesis, the
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researcher paused the study and implemented wait training (see Modification 10/31/17).
After wait training, there was an increase in UPE responding, as compared to the previous
probe condition (n= 14 and n=6, respectively). This lead to as second hypothesis, Morty was
engaging in whatever behavior resulted in access to the computer faster.
This competing reinforcer is hypothesized to be the reason why there was no
acquisition of the What is it? question and there was an increase of UPE as the study
progressed. There was reinforcement history with completing task because they led to
quicker access to computer, therefore he asked Where is it?. However, answering incorrectly
during subsequent tiers led to more immediate access to the computer because he was able to
complete the task (e.g., taking out the trash) without stopping for up to 10 s. Therefore, a
second modification was made to control for competing reinforcer introducing a contrived
conversation routine into Morty’s schedule. The computer was not available during this
routine and it was mediated by the researcher to control for Morty responding incorrectly to
gain access to the competing reinforcers.
Morty was able to reach advancement criteria using the contrived procedures paired
with PTD. Further, this evidence builds on the hypothesis regarding competing reinforcers.
Morty was also able to maintain the behavior at 100% UPC when competing reinforcers were
present during the final probe session. Similar to the previous probes, Morty engaged in a
behavior that allowed quicker access to the computer, however, the incorrect behavior was
replaced with the question asking behavior. This resulted reinforcement of the computer
paired with attention and the stimulus used in the trial. What is it? did fall below criteria,
likely caused by the amount of time between assessing this question (i.e., approximately 2
weeks). The behavior quickly increased above criteria. Due to time constraints, the
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researcher was not able to conduct additional probes to affirm maintenance of tier one or
intervene on the third tier.
The results of this study are inconclusive due to the varying level of effects of and
modifications made to each tier. One of the major benefits of embedding opportunities to
respond into natural routines is that there is no need to teach new, perhaps unusual routines,
prior to a study. However, the results of this study suggest that PRT plus CTD within natural
routines might not be effective for some individuals due to competing reinforcers already
present. This finding suggests that some individuals might need more discrete or contrived
instruction prior to learning in the natural setting or might just need more routines in his or
her repertoire. Koegel et al. (1999) suggested that teaching with natural reinforcers leads to
more widespread generalization of the skill, but the participant must acquire the skill before
it can generalize.
Limitations
There were multiple limitations with this current study. First, there was no external
validity demonstrated through inter-subject replication due to the inclusion of only one
participant. Generality of findings were not established, meaning the researcher did not
demonstrate that hidden variables were not the cause of the results because the results were
not replicated with a second participant. Second, the participant’s comorbid disabilities were
not taken into account when designing the study. The study targeted core deficits in ASD
through PRT, but did not account for deficits that occurred due to multiple disabilities being
present. CTD has been proven to be effective for teaching skills to individuals with an ID,
therefore no additional measures were taken to address this disability (Wolery et al., 1992;
Schuster, Morse, Ault, Doyle, Crawford, & Wolery, 1998). Third, the procedures used
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allowed for Morty to gain access to reinforcment faster by answering incorrectly. Due to the
nature of the procedure, a UPE ended the trial leading to access to competing reinforcers
quicker. Fourth, competing reinforcers were not controlled for, initially. The particpant had a
longer reinforcement history with items in his natural environment (i.e., computer) and was
more likely to engage in error behaviors to access those items than question-asking behaviors
to access the reinforcers that the researcher presented. Fifth, there was no screening for wait
training due to caregiver report and observation. This oversight led to the primary researcher
pausing the study to implement a separate procedure that did not improve participant
responding. Sixth, IOA and PF were not collected during the third probe condition due to
time constraints. The researcher ran multiple probe sessions in one day to confirm his second
hypothosis, however, there is not data confirming Morty’s responding (i.e., IOA) or the
researchers proper implementation of procedures (i.e., PF). Seventh, the researcher only
scored the first response during probe, meaning Morty could engage in an intiation and
verbal behavior to be correct (e.g., reaching and asking question). Initiations were not
reinforced during intervention, therefore Morty could engage in an initiation and verbal
behavior to be correct. This inconsistency in scoring could have led to schewed data. Lastly,
Morty engaged in a small number of routines that limited some questions to a small number
of opportunities. Who is it? questions could only be asked during longer routines because of
the natural reinforcers used (e.g., watching a video, reading a book, or listening to a song)
whereas Where is it? and What is it? questions had more discrete reinforcers (e.g., food, item
needed for continutation of task).
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Implications for Future Research
Future studies should recuit multiple participants with a varying number of diagnoses,
ranging from ASD only to ASD with multiple comorbid disabilites, specifically ID. This
would not only strengthen the external validity of PRT strategies, bult also expand the
evidence-base to individuals with various disabilities and functioning levels. Although
unnatural, it might be more beneficial to teach the participant new routines that limit the
availability of powerful reinforcers already in the natural environment and then embed
learning opportunies into natural routines once the participant has mastered the skill. There
was one demonstration of effect for What is it?, suggesting that these procedures might be
successful for teaching that singular question. Researchers should consider training the
caregiver to implement the procedures to allow for faster acquisition due to the large amount
of time spent with the participant.
Conclusions
In summary, PRT plus CTD could be an effective intervention if the modifications
made in this study were implemented from the start. The use of typical environments and
stimuli allows for an individual to teach skills without needed to introduce novel items or
train caregivers procedures to teach new routines. Also, PRT does not require extensive
caregiver training to be considered effective (Randolph, Stichter, Schmidt, & Connor, 2011).
This means that caregivers could attend a few trainings to implement a procedure to increase
social skills without relying on professionals at all times. The next steps would be to replicate
this study with the modifications and train caregivers to implement procedures.
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Appendix A
Probe Sessions
Fidelity and IOA

Observer:_____________________

Subject:______________________

Date:__________

Session:__________

UPC- Unprompted Correct

+- Behavior Occurred

UPE- Unprompted Error

O- Behavior Did Not Occur

NR- No Response
Trial

Attending
Cue
Given

/- No Opportunity to Observe
Question

Subject Response

1

UPC UPE NR I

2

UPC UPE NR I

3

UPC UPE NR I

4

UPC UPE NR I

5

UPC UPE NR I

6

UPC UPE NR I

7

UPC UPE NR I

8

UPC UPE NR I

9

UPC UPE NR I

Researcher
Waited 5
Seconds

%

Tally of spontaneous questions (write questions below):

Positive
Attention for
UPC

Access to
item for
UPC or I

Presented on
1 min interval

Appendix B
Intervention
Fidelity and IOA
Observer:_____________________
Date:________

Session:_______

UPC- Unprompted Correct
UPE- Unprompted Error

Participant:______________________
Delay: 0 or 5

Question:__________________

PC- Prompted Correct
PE- Prompted Error

O- Behavior Did Not Occur

NR- No Response
#

Attending
Cue Given

+- Behavior Occurred

/- No Opportunity to Observe
Subject Response

1

UPC UPE PC PE NR

2

UPC UPE PC PE NR

3

UPC UPE PC PE NR

4

UPC UPE PC PE NR

5

UPC UPE PC PE NR

6

UPC UPE PC PE NR

7

UPC UPE PC PE NR

8

UPC UPE PC PE NR

9

UPC UPE PC PE NR

10

UPC UPE PC PE NR

Researcher
Waits for
Delay (0 or
5)

%

Tally of non-targeted questions (write questions below):
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Researcher responded
correctly per participant
response

Presented on 1
min interval
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